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APPENDIX S4.    CORRELATION-BASED MEASURES OF CONCORDANCE 

 

We here present additional background information and rationale for the choice of methods 

for analysing bivariate relationships between summary statistics and concordance between 

researchers. In contrast to many designed surveys, respondents were not asked to rank claims, 

but to score them subjectively on a continuous scale from 0 to 10. Neither respondents nor 

claims were interchangeable, hence we have paired (or multiple-group) sampling and 

correlation-based approaches are intuitively appealing. 

Mean scores were unevenly distributed and Pearson’s correlation was heavily 

influenced by one or a few outliers. Hence we chose a non-parametric correlation coefficient 

for investigating bivariate relationships. Although Spearman’s rank correlation is the most 

common alternative, we preferred Kendall’s Tau for non-aggregated data. The latter not only 

measures association between variables on an ordinal scale; it has the additional advantage of 

being interpretable in terms of agreement in the ranking of two paired observations. If the 

difference between the two observations is of the same sign in the two sets of observations, 

we have a so-called concordant pair; if it is of opposite sign, we have a discordant pair. 

Kendall’s Tau is simply the proportion of concordant pairs minus the proportion of discordant 

pairs. Hence, a positive Tau means that it is more likely to observe agreement than 

disagreement in ranking of observations, and the value of Tau is a probability saying how 

much more likely this is. Although Kendall’s Tau converges more quickly to a normal 

distribution than Spearman’s rank correlation (Gibbons, 1997), we described uncertainty in 

the statistic as 95% bootstrap confidence intervals, based on the 2.5 and 97.5 percentiles of 

the bootstrap sampling distribution. This approach also implicitly deals with ties, which can 

be problematic for rank-based statistics (here, ties were not present in the aggregated data, but 

heavily present in the individual-level data). 
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 Many statistics are available for analysing concordance between a group of more than 

two observers, being developed for different types of data and inference situations. Some of 

these, such as the joint probability of agreement and kappa statistics, assume nominal data. 

Others are able to utilize the additional information in ordinal data. In our case, data on 

‘knowledge’ and ‘support’ (see main text) were continuous in principle, but in practice 

clustered at integer values, suggesting rank-based methods would be appropriate. Kendall’s 

coefficient of concordance generalizes rank correlations to k > 2 sets of rankings, and is 

linearly related to the mean value of Spearman’s rank correlation between all pairs of 

rankings. However, the large number of ties combined with small sample size can be 

problematic. Furthermore, our data were on an ordinal scale (i.e. characterized by a non-

arbitrary zero), rendering measures such as standard deviation meaningful [and indeed 

suggesting the coefficient of variation (CV) for comparing dispersion]. 

 Hence we also sought a statistic generalizing correlation for continuous data. While 

Pearson’s correlation coefficient measures the agreement with a straight line, it does not take 

into account that a lack of concordance can be due to two observers using the scale for scoring 

differently. Lin’s concordance correlation coefficient (Lin, 1989, 2000) was developed in 

order to incorporate between-observer differences in location and scale. It does this by 

measuring the agreement with a line with zero intercept and slope one (Lin, 1989, 2000). A 

multiple-group counterpart is also given in these references; although its distributional 

properties are not explicitly discussed, we obtained confidence limits through percentile 

bootstrapping. 
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